FH B AT A AT Py B AR
YE N RCE B SRR T N 5 %
Using patent analyses to monitor the technological trends in an
emerging field of technology:

The case of carbon nanotube field emission display technology

oy o4 X ER Student: Chao-Chan Wu

R RERE R Advisor: Dr. Pao-Long Chang

B

|4
s
=
b AL
4%

A Dissertation
Submitted to Institute of Business and Management
College of Management
National Chiao Tung University
in Partial Fulfillment of the Requirements
for the Degree of
Doctor of Philosophy
in
Business and Management
March 2008
Taipei, Taiwan, Republic of China

PR L EZ



B LT A 45 PR B AR

AR S SR B R

EH

s

DX ER Tk R IR HHR

o+

Rz i ~ 5§ § 07 o Ly
LR

EAAPRE R EEATE G KR BRd B PIE T IR R RS sod PR

o 7 K B E H-w s+AE s % (Carbon nanobute field emission display; # # CNT-FED)
Aoz of et PHEE ORI M B B SRR 2 £ sCF (Carbon nanobute;
A CNT) «n@l & & CNT-FED @4z & H42j5 ¥ £ & 74 ¢ - 28 @m » CNT-FED ¢k
#E CNT h@l i 75 5 F endl s 518 5o IR o Bt i — o ch e B 2 » 38

* B AIF A 17 CNT-FED Hoier CNT i sk i 24859 5 £ & 7 T R4L -

A RHFET PR LATE L R0 474733 CNT-FED H s CNT ®/ 3 2 ik
kAR g o F Lo % p R A 474E 5 CNT-FED bz CNT # % 2 45 &
JTE P FHASE AL H o @ B g %A 454 4§ 9l CNT-FED $#fiegr CNT 4 # eh%
flEeR BT &7 BHIFHLFRLR 597 LIRIES L2 BEFE Rt

P2 4758 % 45 0 M AR P E JOes B ARE
¥

oy kT 0 F 5 M CNT-FED 522 CNT @@ > e £ &2 o785 o &
CNT-FED /= & » A 478 %45 11 > i CNT-FED ¢h= + BfEtiea B 5 o fhiir - &

£ CNT - §FE PR G§Ek2 A2 e h » CNT-FED ahgljirg B 48% 3t CNT #



Beng Ao 6 ONT K = 6 » A4 % dn 0 WK ONT P P Gtk iies 2457 7
7 2 %2 CNT engdfber ¢ * it 8 5 4p A 4% (Chemical vapor deposition; i i CVD)
i fEAt b & CNT > CNT @i chpijirg BAR% 3 CVD ehgljis» £ 8 £ 4 glid U

CNT & A#sh~ it} > CVD i ¥ £ & chd d o

R g R RS R AAE LY TRFFLLSET o F PR

\

=
i
Tl
i
d
=4
ra
T

TPV RS BRSO RE A ARMFIE S E

-



Using patent analyses to monitor the technological trends in an

emerging field of technology:
The case of carbon nanotube field emission display technology

Student : Chao-Chan Wu Advisor : Dr. Pao-Long Chang

Institute of Business and Management

National Chiao Tung University
Abstract

Because patents are rich sources of technological and commercial information, the
technological trends can be easily monitored to improve the developments of technology.
Carbon nanotube field emission display (CNT-FED) represents both emerging application of
nanotechnology and revolutionary invention of display. ‘Especially, fabricating the emitter
materials, which are called carbon nanotubes (CNTs), playsan important role in the
manufacturing process of CNT-FED. However, there are several technological bottlenecks
need to be overcome before further progress in CNT-FED technology and CNT fabrication.
Therefore, it is an important subject to use patent analysis to monitor the states and trends of

CNT-FED technology and CNT fabrication before the next stage of development.

The present paper uses patent bibliometric analysis and patent network analysis to
monitor the technological states and trends of CNT-FED and CNT fabrication. First, Patent
bibliometric analysis are employed to find the developmental path and current states of

CNT-FED technology and CNT fabrication. Second, the network graphs of patents regarding



CNT-FED technology and CNT fabrication respectively are drew by using patent network
analysis. And then, cluster analysis can be used to sort all patents within patent network into
several clusters. Finally, the critical technologies and technological trends can be identified

based on the results of analyses.

This study reveals a lot of important outcomes in CNT-FED technology and CNT
fabrication. In the CNT-FED technology, the results indicate that deposition CNT on substrate,
coating phosphor on screen, and assembling process for whole device are three critical
technologies for manufacturing CNT-FED. The developing trend of CNT-FED technology
focuses on the synthesis of CNT materials. In the CNT fabrication, the results indicate that the
critical technologies for fabricating the CNT based- materials contain that enhancing the
characteristic of CNT with various methods and producing CNT by chemical vapor deposition
(CVD) technique on various substrates. The mainly developing trend of CNT fabrication
focuses on CVD technique. Especially, the CVD technique plays an important role for

manufacturing CNT based device.

In addition to the analytical of results, the methodologies of patent analyses play an
important role in this study. Patent bibliometric analysis assists the researchers in easily
understanding the developmental states of the subject technology. On the other hand, patent
network analysis enables the researchers to intuitively comprehend the overview of a set of
patents in the field of the technology being studied. The fruitful methodologies are helpful for
the analyses of technological states and trends, as well as offer a useful avenue to monitor the

emerging technology.

Keywords: Patent, Patent bibliometric analysis, Patent network analysis, Carbon nanotubes

(CNTSs), Carbon nanotube field emission display (CNT-FED).
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